Phosphorylated nutrient uptake by Treponema denticola and other potential periodontopathogens.
Nutrient uptake may contribute to the survival of certain potential periodontopathogens in the competitive environment of the gingival sulcus. This study was conducted to assess the uptake of commercially available, key radiolabelled phosphorylated compounds by Treponema denticola. There was a linear relationship in the uptake of ATP and G-1-P with cell concentrations of 0.1-2.5 mg of cell dry weight. This uptake reached a steady state within 15 min, and at temperatures of 25-37 degrees C the uptake ranged between 13-21%. At 50 degrees C, or above 50 degrees C the assay cells took up 0-1% of the assay nutrients. The maximum uptake of ATP was 47.5, 38 and 47.6 pmoles for serovars a, b and c. G-1-P yielded maximum uptake values of 306, 304, and 306 pmoles respectively. Significant uptake of ATP, or G-1-P occurred at pH 4.8 for serovars a, or c, while serovar b showed a broad pH range for the uptake of G-1-P. Stannous fluoride at a concentration of 0.17 mM enhanced the uptake of ATP while chlorhexidine digluconate inhibited the uptake of ATP. At concentrations usually employed (0.05-0.5 mM) the metabolic poisons 2,4-dinitrophenol, sodium azide, sodium arsenite and the ATPase inhibitor N,N1-dicyclohexylcarbodiimide did not alter significantly the uptake of ATP. The uptake of ATP, by Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis, Fusobacterium nucleatum and T. denticola at pH 4.8 was 13.4, 1.5, 6.9, and 18-20.4%, respectively. At pH 6.5 the uptake for the microorganisms indicated above was 22, 1.3, 6.6 and 6.2%, respectively. G-1-P showed the same trend in its uptake by A. actinomycetemcomitans, P. gingivalis, F. nucleatum and T. denticola. This study provides for the first time specific examples of phosphorylated nutrient uptake by potential periodontopathogens, and that the uptake of phosphorylated nutrients can be suppressed by oral hygienic compounds.